MicroRNA-221 is required for proliferation of mouse embryonic stem cells via P57 targeting.
Factors responsible for the rapid proliferative properties of embryonic stem (ES) cells are largely unknown. MicroRNA-221/222 (miR-221/222) regulate proliferation in many somatic cells, however, their roles in proliferation of ES cells are unclear. In this study, E14 mouse ES cells proliferation was determined by total cell counting, Cell Counting Kit (CCK-8), size of colonies and cell cycle analysis, while apoptosis and necrosis using Annexin V and propidium iodide staining. miR-221 inhibitor decreased proliferation of ES cells without inducing apoptosis and necrosis. miR-221 mimic, miR-222 mimic and miR-222 inhibitor did not affect ES cells proliferation. The expression level of miR-221 remained unchanged upon embryoid body (EB) formation. ES cells with miR-221 inhibition maintained an undifferentiated state, as indicated by unchanged alkaline phosphatase enzyme activity and Sox2, Nanong, and Oct4 expressions. P57 was post-transcriptionally regulated by miR-221 in ES cells. P57 knockdown completely abolished the inhibition effects of ES cells proliferation observed in miR-221 reduction, further indicating that miR-221 inhibition is likely to mediate its antiproliferative effects via P57 expression. To exclude that the function of miR-221 in ES cells is E14 specific, the effects of miR-221 mimic and inhibitor in size of colonies and cell cycle of R1 mouse ES cells were also determined and similar effects in inhibiting proliferation were achieved with miR-221 inhibition. Therefore, miR-221 is required for mouse ES cells proliferation via P57 targeting. This study indicates that miR-221 is among the regulators that control ES cells proliferation and might be used to influence the fate of ES cells.